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On this work, the natural origin polymer Polyhydroxybutyrate
(PHB) was melt blended with synthetic aliphatic polyester Poly-
e-caprolactone (PCL). The ratio of PHB/PCL was varied from
25% to 75% by weight. These blends were further injection
moulded and characterized. The thermal properties of the devel-
oped blends were accessed by differential scanning calorimetry
(DSC). The effect of the ratio PHB/PCL on the mechanical prop-
erties (tensile modulus and tensile strength) was determined by
tensile tests.
After being characterized, the blends were compression molded
with salt (salt particles size: 250–500mm) having two different
levels of salt content (60% and 80%) by weight. By leaching the
salt particles it was possible to produce porous scaffolds with
distinct morphologies. The relationship between scaffold mor-
phology and mechanical properties was evaluated using scanning
electron microscopy (SEM), micro-computed tomography (mCT),
compression testing and differential scanning calorimetry (DSC).
The produced scaffolds are characterized by having different
morphologies depending on the amount of NaCl used. Specimens
with higher porosity level have a less organized pore structure but
increased interconnectivity of the pores. A decrease in the salt
particle content used to create the porosity caused in general an
increase in the mechanical properties of the foams. Cytotoxicity
tests were also carried out using standard tests namely MTS test
with a 24h extraction period, showing the low level of cytotoxicity
of the materials developed.
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Poly(L-lactide) (PLLA) and poly(e-caprolactone) (PCL) with av-
erage molecular weights of 200 kDa and 40 kDa, respectively, were
synthesized by ring opening polymerization of the respective di-
mer/monomer. Polymer blends were prepared in three different
weight ratios, 25/75, 50/50 and 75/25 w/w. After a set of me-
chanical tests and in vitro degradation studies for 6months, 50/50
PLLA/PCL blend was found optimal by considering mechanical
properties, degradation rate and ease of handling. Scaffolds pre-
pared by salt leaching/sc-CO2 treatment technique. The disk
shaped scaffolds were highly porous with interconnected pores
having in the range of 250–355 microns. The scaffolds divided into
the following three groups: (i) the ﬁrst group was coated with
collagen (from rat tail); (ii) the second group was coated with
hydroxapatite (HA) particles (particle size: 25–40 microns); and
(iii) the third group was the original. SEM and micro-CT images
clearly showed that the HA particles were very homogeneously
distributed all over the scaffold matrix. The pore volume decreased
from 94 to 82% after HA coating. These scaffolds were investi-
gated for their biocompatibility by performing a short term static
cell culture with MG63 osteoblastic cell line. Confocal microscopy
images showed better cell attachment and growth with the scaf-
folds having HA particles.
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The favourable scaffold for bone tissue engineering should be
characterized, among others, by high mechanical strength and 3D
open porosity, which guarantee biocompatibility and suitable en-
vironment for tissue regeneration. Numerical modeling could be
used as a tool for preclinical evaluation and optimization of the
scaffold.
The objective of this study was: 1) to generate and validate
numerical (FEM) models of PCL scaffolds produced by Fused
Deposition Modeling (FDM), and 2) to use these models to predict
and evaluate mechanical performance of the scaffolds for bone
tissue engineering. Two types of scaffolds were analysed. They
differed in lay-down of ﬁbers (0/908 and 0/60/1208 lay-down
pattern). The ultimate goal of study was to created optimal scaffold
model for simulations of new bone formation.
The numerical models of the scaffolds were generated using
ABAQUS. The generated mesh was optimized by SED criterium
and ﬁnally consisted of about 50,000 ﬁnite elements. Modeled
scaffolds were undergone simulations of compression loading.
Results of simulations showed consistence with experimental data.
Using validated models, analysis of octahedral shear strains con-
sidered as important factors affecting bone cell differentiation was
carried out.
Results showed that, in case of scaffold fabricated by FDM,
delamination of ﬁbers is a signiﬁcant threat. One of factors,
which could be important for durability of ﬁlament joints is
scaffold resistance for buckling. For example, scaffolds with 0/908
lay-down pattern have higher strength for buckling and higher
stiffness (about 40%) than those with 0/60/1208 lay-down pattern.
Scaffolds with 0/908 lay-down pattern have also higher yield
strength.
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